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D scription 

The present invention relates to a paper coating agent, and more particularly, it relates to a pape 
coating agent that imparts to paper water resistance, printability, surface strength, and barrier propertie- 

5 that make paper less permeable to air, oil, and organic solvents. 

Heretofore, polyvinyl alcohol {abbreviated as PVA hereinafter) has been widely used as a clear coatinc 
agent to improve the surface strength, smoothness, gloss, and barrier properties of paper and as a binde 
for pigment coating compounds. It is known that PVA is far superior to any other sizing agents in the filn 
forming property and strength. 

10 Recently, the surface strength of paper has tended to decrease as greater percentages of Asian tropica 

wood have come to be used in pulpwood and the printing speed has tended to increase. Under thes< 
conditions,. there has arisen a demand for PVA that improves the surface strength and other properties o 
paper. In addition, in view of the remarkable development of barrier paper, there is a demand for PVA tha 
imparts to paper improved barrier properties. Conventional PVA, however, does not meet completely thesf 

;5 requirements. In order to overcome the disadvantage of conventional PVA, there was proposed ir 
Japanese Patent Publication No. 39,442/1977 and Japanese Patent Laid-Open No. 20.698/1981 the use o 
PVA with a lactone ring or a carboxyl group introduced into the molecule. The proposed PVA is no 
effective in practical use. Thus the development of new PVA that meets the above-mentioned requirement- 
has been expected. 

2Q New PVA is also required for making improved offset printing plates. Offset printing plates commonK 
used for office printing are made up of a substrate of wet-strength paper, an image forming layer, and ar 
intermediate layer placed between them. The intermediate layer is provided to improve the durability of the 
plate. The image forming layer and intermediate layer should have a sufficient affinity for water to repel int 
during printing as well as a sufficient resistance to damping water which is supplied repeatedly durinc 

25 printing. In order to provide both affinity for water and resistance to water, the conventional image forminc 
layer and intermediate layer have been incorporated with a water-soluble polymeric substance such as 
PVA, casein, and starch, or a crosslink reaction product of a water-soluble polymer and an amino tqsxt 
condensate. The crossllnking reaction, however, has a disadvantage. If the crosslinking reaction is causae 
to take place before the compound is applied to the substrate, the compound becomes excessively viscous 

30 due to gellatfon, making coating impossible. On the other hand, the crosslinking reaction during or after the 
coating process requires such a high temperature and long time that the productivity is greatly reduced. 

The above-mentioned system composed of water-soluble resin and crosslinking agent loses the 
balance of water affinity and water resistance when the mixing ratio of the two components varies or the 
crosslinking conditions vary. Thus, the offset printing plates prepared from it tend to vary in uniformity. 

3S In US— A— 3,108,920 there is disclosed a process for protecting pristine glass surfaces while rendering 
said surfaces compatible with water base adhesives, comprising applying to said surface an aqueous 
solution of base hydrolyzed polymerof vinyl alkoxy silane, maleic anhydride, vinyl fatty acid ester and vinyl 
formate. This composition may be applied also to other materials such as paper. 

US — A — 3,959,242 refers to a thermoplastic composition suitable as a mold release surface for 

40 preparing cast articles which comprises a silane grafted poly(vinyl alcohol) prepared by the method which 
comprises incrementally reacting a selected silane with the poly(vinyl alcohol) characterized by having a 
molecular weight in the range of about 5,000 to about 150,000, by having a 4 weight percent aqueous 
solution viscosity at20''C in the range of about 5 to about 65 mPa.s, and by containing about 70 to about 98 
weight percent vinyl alcohol units. 

45 The subject matter of US— A — 3,408,420 are olefinic copolymers containing at least 50 mol percent 
alpha olefin units, acid halide units or partially hydrolyzed vinyl acetate units, and at least 0.1 mol percent 
pendant silane groups, said silane groups containing at least one readily hydrolyzable group. These 
copolymers are said to be particularly useful in the formation of fibers, films, and coating on paper, wood, 
metal, glass, and other polymers. - 

so It is an object of this invention-to provide a paper coating agent which on contact with paper becomes 
viscous and gelled, forming on the surface of a paper a water-resistant film which minimizes the 
penetration of the coating compound into paper and improves the surface strength and printability of 
paper. 

It is a further object of this invention to provide a paper coating agent that can also b applied to 
55 wet-strength paper to prepare offset printing plates which are superior in both water affinity and water 
resistance under normal conditions without using special curing that requires a high temperature and a 
long time. 

These objects of the invention are attained by the use of a modified polyvinyl alcohol containing silicon 
in the molecule, which is a water soluble product obtained by alcoholysis of a copolymer of a vinyl ester 
60 and an olefinic unsaturated monomer containing silicon in the molecule as a paper coating agent. 

Such modified PVA may be produced by saponifying in alcohol a copolymer of vinyl ester and 
silicon-containing olefinic unsaturated monomer as follows: First, a vinyl ester and a silicon-containing 
olefinic unsaturated monomer are copoiymerized by the use of a radical initiator in the presence or absence 
of solvent such as alcohol, and then the resulting copolymer is saponified by adding an alkali or acid 
55 catalyst to the alcohol solution of the copolymer. 
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The vinyl ester used for this process includes, for example, vinyl acetate, vinyl propionate, and vinyl 
formate. Preferable among thern from an economical standpoint is vinyl acetate. 

The silicon-containing oiefinic unsaturated monomer used in this proc ss includes vtnylsilanes 
represented by the formula (I) and (meth)acrylamide-ailcyfsilanes represented by the formula (II). 

CH2=CH— (CH2)„— Si— (R^)3-m (0 

R^m 

I I 

CH2=CR=--CN— R*— SI— {R*)3-„, W) 



wherein n is 0 to 4; m is 0 to 2; is a non-hydroiyzable group, preferably a lower alkyi group, an/l group or 
lower alkyI group having an aryl group, more preferably a lower alkyI group having 1 to 5 carbon atoms 
such as methyl and ethyl, an aryl group having 6 to 18 carbon atoms, or a lower alkyI group of 1 to 5 carbon 
atoms having an aryl group of 6 to 18 carbon atomis; R* is a hydrolyzable group, preferably an alkoxy or an 
20 acyloxy group, more preferably an alkoxy group having 1 to 40, preferably 1 to 18, carbon atoms or an 
acyloxy group having 1 to 40, preferably 2 to 18, carbon atoms; (the alkoxy group and acyloxy group may 
have a substituent group containing an oxygen or nitrogen atom); R' is hydrogen or a methyl group; R* is 
hydrogen or a lower alkyI group having 1 to 5 carbon atoms; and R* Is an alkylene group having 1 to 5 
carbon atoms or a divalent organic residue in which the chain carbon atoms are connected with each other 
25 by an oxygen or nitrogen atom. Where two groups represented by R^ are present in the same monomej,^ 
they may be the same or different; and where two groups represented by R* are present In the sanriia" 
monomer, they may be the same or different. 

Examples of the vinylsilanes represented by the formula (I) include vinyltrimethoxysilane, 
vinyltriethoxysilane, vinyltrisO - methoxyethoxy)silane, vinyitriacetoxysilane, allyltrimethoxysilane, 
30 allyltriacetoxysilane, vinylmethyldimethoxysilane, vinyldimethylmethoxysilane, vmylmethyldiethoxv;;-, 
silane, vinyldimethoxyethoxysilane, vinylmethyldiacetoxysilane, vinyldimethylacetoxysilane, vinyliso- 
butyldimethoxysilane, vinyltriisopropoxysilane, vinyltri-n-butoxysllane, vinyltri-sec-butoxysilane, vinyl- 
trihexyloxysilane, vinylmethoxydihexyloxysilane, vinyldimethoxyoctyloxysilane, vinylmethoxydioctyloxy- 
silane, vinyltrioctyloxysilane, vinylmethoxydilauryloxysilane, vinyldimethoxylauryloxysilane, vinyl- 
35 methoxydioleyloxysilane, vinyldimethoxyoleyloxysilane, and polyethyleneglycol-modified vinylsilane 
represented by the formula- 
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CH2=CHSi((0CH2CH2),— OHla-m 

(where and m are as defined above, and x is 1 to 20.) • . . 

Examples of the (meth)acrylamide-alkylsilane represented by the formula (II) include: 
(meth)acrylamide-linear or branched alkyltrialkoxysilanes (where R is hydrogen or a methyl group) such as 

3-(meth)aciYlamide-propyltrimethoxysilane, 

CH2=CR— CNH— (CHa),— Si(OCH3)3 

II 
O 

3-(meth)acrylamide-propyltriethoxysiiane, 

CH2=CR— CNH— (CHa)3— SKOCHaCHa), 

II 
0 

3-(meth)acrylamide-propyitri(P-methoxyethoxy)silane, 

CH2=CR— CNH— (CHa),— SKOCHaCHjOCHa), 

II 
O 
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3-(meth)acrylamide-propyltri(N-methylaminoethoxy)silane, 

CHa^CR— CNH— {CH2)3— SHOCHjCHaNHCHala 

5 O 

2-(meth)acrylamide-ethyltrimethoxysilane, 

CH2==CR^NH— (CH2)2— Si<OCH3)3 
w II 

O 

1- (meth)acrylamide-methyltrimethoxysilane, 

15 CH2=CR— CNH— CHa— Si(0CH3)a 

II 
O 

2- (meth)acrylamide-2-methylpropyltrimethoxysllane, 

20 

GH3 

I 

CH2=CR— CONH--C— CHa— Si(OCH3)3 and 
25 CHa 

2- (meth)aGrylamide*i5opropyltrimethoxysilane; 

CH2=CR— CONH— CHCHa— SKGCHjla 

30 - \ ' 

CH3 

(meth)acrylamide-nitrogen-containmg or oxygen-containing aikyltnalkoxysilanes (where R is hydrogen or 
a methyl group) such as * . 

35 

N-(2-(meth)acrYlamide-ethyl)*aminopropyltrimethoxysilaner 

CH2=CR— CONH— CH2CH2NH(CH2)3SI(0CH3)3 and 

4o {3-(meth)acrylarhtde-propyi)TOxypropyltnmethoxysiiane; 

CH2=CR— CONH— (CH2)3— O— (CHzlaSiiOCHjla 

acrylamide-alkyitriacyloxysilane (where R is hydrogen or a methyl group) such as 
45 . . 

3- (meth)acrylamide-propyltriacet6xysilane. 

CH2=CR— CONH(CH2)3— Si(OCOCH3)3 
50 2-(meth)acrylamide-ethyltriacetoxysilane, 

CH2=CR— CONH(CH2)2— Si(OCOCH3)3 

4- (meth)acrylamide-butyltriacetoxysilane, 

55 

CH2=CR— CONH(CH2)4-^Si(OCOCH3)3 
3-(meth)acrylamide-propyttripropionyloxysilane, 
so CH2=CR— CONH(CH2)3— SI(OCOCH2CH3)3 
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2- {meth)acrylamide-2-methylpropyltriacetoxysllane, and 

CH, 

I 

5 CHj^CR— CONH— C— CH2— SilOCOCHjja and 

CH3 

N-(2-(meth)acrYlamide-€thyl)-ammopropyltrlacetoxysilane; 

CH2=CR— CONH— CH2CH2NH(CH2)3Si(OCOCH3)3 

(meth)acrylannide-alkyl di- or nnono-aikoxy- or di- or mono-acyloxysilane (where R is hydrogen or a methyl 
group) such as 

15 

3- (meth)acrylamide-propylisobutyldimethoxysilane, 

CH2=CR— CONH(CH2)3Si(OCH3)2 

I . ' * 

2Q CH3— ~CHCH2CH3 

2- (meth)acrylannide-ethyldimethylnnethoxysilane, 

CH3 

25 I 

CHa^CR— CONH(CH2)2— SK-OCH3 

CH3 

30 3-(meth)acrylamide-propyloctyldiacetoxysilane, 

CH2=CR— C0NH(CH2)3Si(0C0CH3)2 

I 

(CHalyCH, 

35 

1- (meth)acrylannide-methylphenyldiacetoxysilane, 

CHa^CR— CONH— CHj— SKOCOCHa), and 

40 I 

3- {meth)acrylamide-propylben2vldiethoxysilane; 

45 CH2=CR— CONH— (CHjja— Si(OCH2CK3)2 and 

CH2~~C6H5 

(N-alkyl|meth)acrYlamide)-alkyltrialkoxy- ortriacyloxysilanes (where R is hydrogen or a methyl group) such 
so as 3-(N-nnethyl-(meth)acrYlamide)-propyltrimethoxysilaner 

CH2=CR— CON— (CH2)3— Si(OCH3)3 and 
I 

CH3 

55 

2- (N-ethyl-(meth)acrylam.ide)-ethyitriacetoxysilane, 

CH2=CR— CON— CH2CH2Si(OCOCH3)3 

I 

60 CH2CH3 

The above-mentioned silicon-containing olefinic unsaturated monomers (I) and (11) should preferably 
have as few non-hydrolyzable groups |R^ J as possible and as many hydrolyzable groups (R 3_^) as 
possible, so that the resulting modified PVA has maximum reactivity with paper. Thus, most preferably, m 
55 should be 0. 
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In the case where polymerization is accomplished in a solvent, preferable solvents are a lower alcohc 
such as methanol and ethanol. 

Polymerization may be perf rmed batchwise or continuously. In batchwise polymerization th 
composition of the copolymer changes with conversion of polymerization according to the ratio c 

5 copolymerization reactivity (r,, r^l In order to obtain a copolymer of uniform composition, it is desirable t 
employ the semi-batch process in which either or both of the monomers are added in such a way that th 
ratio of concentrations (by weight) of the monomers is kept substantially constant during polymerizatior 
The quantities to be added may be calculated according to the formula proposed by R J Hanna i 
industrial and Engineering Chemistry, Vol, 49, No. 2, 20&— 209 (1957). 

to In the case of multlcolumn continuous polymerization, the monomer should preferably be added to th 
second and subsequent columns so that the monomer composition in each column is constant for th- 
same reasons as mentioned above. 

The polymerization initiator is 2,2'-azobisisobutyronitrile, benzoyl peroxide, lauroyi peroxide, acetv 
peroxide, or other known radical polymerization initiators. The polymerization temperature is usually in tht 

;5 range from SOX to the boiling point of the system. 

That the ratio of concentrations of monomers is substantially constant means that the actual ratio a 
concentrations is in the range of 80 to 120% (variation ±20%), preferably 90 to 110% (variation i10%) 
most preferably 95 to 105% (variation ±5%), of the set ratio of concentrations during polymerization 
The above-mentioned polymerization may be carried out in the presence of a small quantity o 

20 copolymerizable unsaturated monomers. Exanriples of such monomers include olefins such as styrene 
alkylvinyl ether, vinyl ester of Versatic acid, (meth)acrylamide, ethylene, propylene, a-hexen , anc 
G-octene; unsaturated acids such as (meth)acrylic acid, crotonic acid, maleic acid (anhydride), fumaric acid 
and itaconic acid, and alkyl-esters and alkali salts thereof; sulfonic acid-containing monomers such aj 
2-methacrylamide-2-methylpropanesulfonic acid and alkali salts thereof; and cationic monomers such a^ 

25 trimethyl - 3 - ,{1 - (meth)acrylamide - 1,1 - dimethylpropyDammonlum chloride, trimethyl - 3 - (1 
{meth)acrylamidepropyl)ammonium chloride, 1 - vinyl - 2 - methylimidazole, and quaternary compound' 
thereof. 

The silicon-containing water soluble modified PVA used in this invention is produced by saponifying ir 
alcohol a copolymer of a vinyl ester and a silicon-containing olefinic unsaturated monomer. This process is 

30 easy to perform on an industrial scale and provides modified PVA of uniform quality. 

When a copolymer of a vinyl ester and a silicon-containing olefinic unsaturated monomer as 
represented by the formula (I) is saponified, the saponified product is stable in viscosity and is also stable ir 
an alkaline aqueous solution. On the other hand, when a copolymer of a vinyl ester and a monomer as 
represented by the formula (II) is saponified, the saponified product is inferior in stability in alkali, but 

35 superior in that the aqueous solution foams ver/ little and provides a coating film, after drying, which is 
resistant to organic solvents and other agents. Thus, which monomer to select is dependent on the object 
and conditions of use. 

The copolymer may be suitably .adjusted for the degree of polymerization by selecting the type anc 
quantity of alcohol used as the solvent. After copolymerization, residual vinyl ester in the reaction solution 

4o should be distilled away. The silicon-containing olefinic unsaturated monomer remaining unreacted may 
be. removed, or may be left unremoved without any trouble if the quantity is small. 

The copolymer thus prepared is subsequently saponified. The saponification reaction is performed in 
an alcohol solution of the copolymer so that the reaction proceeds through alcoholysis. For this purpose, it 
is possible to use absolute alcohol or alcohol containing a small quantity of water. The alcohol may contain 

45 organic solvents such as methyl acetate and ethyl acetate as desired. The catalyst for saponification is an 
alkali metal hydroxide such as sodium hydroxide and potassium hydroxide; an alcoholate such as sodium 
methylate and potassium methylate; and an alkali such as ammonia. An acid catalyst such as hydrochloric 
acid and sulfuric acid may also be used. An alkali catalyst is advantageous from the standpoint of 
saponification rate, and sodium hydroxide is advantageous economically and industrially. 

50 The saponification temperature is usually in the range from 10 to 50'C. As a result of the saponification 
reaction, the vinyl ester units are saponified partly or to a great extent, and converted into the vinyl alcohol 
units. The ratio of conversion or the degree of saponification may be any value according to the intended 
application. During the saponification reaction, an alkoxy group or acyloxy group connected to the silicon 
in the silicon-containing olefinic unsaturated monomer units is also saponified partly or to a great extent 

55 into a silanol group or an alkali salt of silanol. These groups may partly form siloxane bonds when the 
modified PVA after saponification is dried. This is within the scope of this invention. 

There are no specific limitations with respect to the content of silicon in the silicon-containing modified 
PVA, the degree of saponification, and the degree of polymerization. They are suitably selected according 
to the intended application. Th content of silicon is usually from 0.01 to 10 mol%, preferably 0.1 to 3 

50 mol%. The degree of saponification is usually 70 to 100 mol%, preferably 80 to 100 mol%. The degree of 
polymerization is usually 100 to 3000, preferably 300 to 3000. 

The silicon-containing modified PVA may be dissolved in water uniformly with stirring and heating. 
Where the silicon content is high and the siloxan bond exists in a large quantity, a uniform aqueous 
solution of the modified PVA may be obtained by dispersing it in water and then adding a small quantity of 

55 alkali metal hydroxide such as sodium hydroxide and potassium hydroxide; alkaline earth metal hydroxide 
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such as magnesium hydroxide and calcium hydroxide; or an alkali such as ammonia water and amine, and 
heating with stirring. If necessary, the solution may be adjusted to a suitable pH with an acid. 

The coating agent of this invention is prepared by dissolving the modified PVA in water and is used in 
the form of aqueous solution as mentioned above. The concentration of the modified PVA is usually 0.2 to 
5 30 wt%, preferably 2 to 10 wt%. An alkaline aqueous solution is preferable from the standpoint of stability 
of solution viscosity. 

The coating agent of this invention may be incorporated, as required, with a tin compound or zinc 
compound which catalyzes the hydrolysis of the alkoxy group or acyloxy group connected to the silicon in 
the modified PVA; a water resistant agent such as glyoxal and urea resin; a plasticizer such as glycol and 

;o glycerin; a pH adjusting agent such as ammonia, sodium hydroxide, sodium carbonate, and phosphoric 
acid; and other known additives such as antifoam, release agent, and surface active agent. 

In addition, the coating agent of this invention may be incorporated with other coating compounds 
such as PVA, modified PVA (e.g., carboxyl-modified PVA, sulfonic-modified PVA, acrylamide-modified 
PVA, cation-modified PVA, long chain alkyl-modified PVA), starch, modified starch, casein, CMC, or 

75 synthetic resin emulsion (e.g., styrene-butadiene latex, polyacrylate ester emulsion, polyvinyl acetate 
emulsion, vinyl acetate-acrylate ester copolymer emulsion, and vinyl acetate-ethylene copolymer 
emulsion).' 

Further, the coating agent of this invention may be incorporated, as required, with pigments such as 
clay, calcium carbonate, titanium dioxide, satin white, zinc oxide, silica, aluminum oxide, and cadmium 
20 sulfide. 

The coating agent of this invention is used for paper coating in order to improve the paper surface 
properties such as surface strength, printability, and barrier properties. It is particularly suitable for clear 
coating, but it may be incorporated with pigments such as clay, calcium carbonate, titanium dioxide, and 
satin white. For clear coating, the silicon-containing modified PVA is applied in an amount of 0.1 to 20 g/m^ 
25 preferably 0.5 to 5 g/m^ In the case of pigmented coating, the silicon-containing modified PVA is used in an - 
amount of 3 to 10 parts for 100 parts of pigment. The solid content in the coating solution is 30 to 63%. w 

The coating agent of this invention may be applied to any kind of paper to achieve the 
above-mentioned objects. It may be applied preferably to paper board such as manila board, white board, X4 
and liners; and printing paper such as wood free paper, paper containing wood, gravure paper, and 
30 wet-strength paper, which papers are cellulosic ones made from pulp. It may also be applied to synthetic --^-^ 
paper, synthetic fiber paper, and paper from a mixture of synthetic fibers and cellulose. 

The above-mentioned coating solution may be applied to paper by means of the known size press 
coater, roll coater, air knife coater, or blade coater. The quantity of coating is not specifically restricted, but - . ^ 
is usually 1 to 30 g/m^ as solids. 
j5 When applied to paper, the paper coating agent of this invention greatly improves th surface a 
properties of paper such as surface strength, printability, and barrier properties as mentioned above. No 
complete elucidation has been made yet as to the mechanism for such performance, but the following , : 
presumption is made. The silicon atom to which alkoxy groups or acyloxy groups connect in the - 
silicon-containing modified PVA or the silanol group or salt thereof which is their hydrolyzate, is reactive 
with cellulose fibers of paper and pigments and aluminum compounds In paper, and also with the hydroxy! 
group or silanol group in the modified PVA. Therefore, the reaction takes place on the surface layer of paper 
as the solution of the silicon-containing modified PVA comes In contact with paper, and the solution 
becomes viscous and gelled immediately. Thus the agent does not penetrate into paper but forms a firm 
uniform film on the surface layer of paper. 
45 The coating agent of this invention may also be used to prepare offset printing plates by coating it on 
wet-strength paper. The wet-strength paper means paper prepared by adding or applying melamine resin, 
urea resin, polyamide resin, or polyethyleneimine resin. 

The offset printing plate is composed of a substrate of wet-strength paper and an image receiving layer 
or photoconductive layer formed on the substrate, with or without a water resistant intermediate layer 
between the substrate and the image receiving layer or photoconductive layer The.substrate is backed by a 
back coat layer. The coating agent of this invention may be used to form at least one of the 
above-mentioned layers. It is particularly useful to form either or both of the image receiving layer and the 
water resistant intermediate layer. For the image receiving layer and water resistant layer, the 
above-mentioned modified PVA or vinyl resin emulsion containing the modified PVA is used as the coating 
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agent. The coating agent is usually incorporated with pigment such as clay, calcium carbonate, zinc oxide, 
silica, aluminum oxide, barium sulfate, and titanium oxide, pigment dispersant, antifoam, and water- 
soluble resin such as, PVA. • ^ ^ ^ . , . 

The image receiving layer or water r sistant intermediate lay r may b f rmed by applying the coating 
compound onto the substrate and drying it. The quantity of application is 1 to 30 g/m as dry solids. The 
application should be made so that the quantity of the silicon-containing modified PVA is 0.1 to 20 g/m , 

oreferably 1 to 15 g/m^. u 

To form the photoconductive layer, the modified PVA or the vinyl resin emulsion containing the 
modified PVA is incorporated with pigment such as zinc oxide, cadmium sulfide, and titanium oxide having 
photoconductivity. The photoconductive layer Is formed by applying the above-mentioned coating agent 
onto the above-mentioned water resistant intermediate layer. 
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The offset priStFf*^ plate is sometim s provided on its reverse with a back coat layer containing a cur 
preventing agent, conductive agent, or humectant. And the coating agent of this inv ntion may be used tc 
form such a bay<C5ffbat layer. 

The image receiving layer, water resistant intermediate layer or back coat layer formed by the coatinc 

5 agent of this invention is hydrophilic and superior in water resistance. This remarkable performance i- 
attributable to the hydroxyl groups derived from PVA and water-insoluble film derived from silicon. Ir 
other words, the alkoxy groups or acyloxy groups connected to silicon in the modified PVA, or the silano 
groups or salt thereof which are their_hydroiyzate, self-condensate, crosslink, and react with the pigment o 
substrate to form a water-insoluble film when the PVA solution is dried. 

70 Planographic printing (or offset printing) is described below. In the case of direct writing type offse 
printing, letters are written on the image receiving layer by a typewriter or by hand with oil ink. The imagt 
is also formed by transferring a xerograph image onto the image receiving layer, followed by therma 
fixing. 

In the case of planographic printing plates based on electrophotography, the photoconductive layer ii 
IS exposed to uniform corona discharge and then an inriage is formed by dry or wet development. 

The plate with an image formed thereon is then treated with an etching solution so that the non-image 
area is desensitized and is made hydrophilic. The image area remains lipophilic because it is covered with £ 
lipophilic ink or toner which keeps out the etching solution. In the desensitizing process, the plate is treatec 
with an aqueous solution containing sodium ferrocyanide, ammonium phosphate, citric acid, or phytic 
20 acid. 

The desensitized area' dampened with damping water repels oil ink, and the lipophilic image area 
attracts oil ink. The oil ink on the image area is transferred to paper. Thus, the offset printing plate 
desensitized as above can perform printing. 

The coating agent of this invention may be used to produce converting paper. Converting paper is a 

25 Stock from which release paper is produced by applying a release agent such as silicone resin, paper 
having low abrasion resistance by applying a slip agent such as silicone resin, masking paper, and transfer 
paper. ' 

In the production of converting paper, the coating agent of this invention may be applied efficiently in 
the same way as used for the conventional water-soluble resin. The resulting converting paper prevents an 

JO organic solvent or coating material from penetrating into paper and increases the retention of a coating 
material on the surface of paper. No complete elucidation has been made yet as to the mechanism for such 
performance, but the following presumption is made. The silicon atom to which alkoxy groups or acyloxy 
groups connect in the silicon-containing modified PVA or the silanol group or salt thereof which is their 
hydrolyzate, is reactive with cellulose fibers of paper arid pigments and aluminum compounds in paper, 

35 and also with the hydroxyl group or silanol group in the modified PVA. Therefore, the reaction takes place 
on the surface layer of paper. Thus the compound does not penetrate into paper but forms a firm uniform 
film on the surface layer of paper. In the particular case where the coating material is silicone, the silicon 
atoms in the modified PVA connect firmly to the silicone. Thus the silicone film stays firmly on the surface 
of paper and does not mi^i-ate to the adhesive layer in the case of tackiffed paper. The silicone is usually a 

40 silicone resin. 

The coating composition of this invention may also be used to produce thermosensitive paper. 
Thermosensitive paper is composed of a paper substrate and a thermosensitive coating layer formed 
thereon. The coating layer is formed by applying a thermosensitive coating liquid composed of a 
color-developing lactone compound; an acid compound such as phenol compound,, and a water-soluble 

45 binder. The color developing lactone compound and the phenol compound are pulverized into fine powder 
separately. The coating liquid is incorporated with a filler such as clay, wax, and surface active agent, as 
required. If the coating agent of this invention is used as the above-mentioned water-soluble binder, the 
resulting thermosensitive layer is superior in barrier properties for water and organic solvents. Therefore, 
the image formed on the thermosensitive layer is well conserved even when the thermosensitive paper 

so comes in contact with water or organic solvents. 

In the production of thermosensitive paper, the coating agent of this Invention may be applied to the 
substrate prior to . the application of the thermosensitive coating liquid, so that the layer of the 
silicon-containing modified PVA is formed on the substrate. In the other way, it is also possible to apply the 
thermosensitive coating liquid (which does not contain the coating agent of this invention) to the substrate 

55 to form the thermosensitive layer, and then to apply the coating agent of this invention on the 
thermosensitive layer to form the layer of the silicon-containing modified PVA. 

In case where the coating agent of this invention is used as the water-soluble binder of the 
thermosensitive coating liquid, the silicon-containing modified PVA should be used in an amount of l to 
500 parts by weight, preferably 2 to 200 parts by w ight, for 100 parts by weight of the color developing 

so component. 

The thermosensitive paper produced by applying the coating agent of this invention is characterized in 
that the image is well conserved even when the paper comes in contact with water or organic solvents. No 
complete elucidation has been made yet as to the mechanism for such performance, but the following 
presumption is made. The silicon atom to which alkoxy groups or acyloxy groups connect in the 
55 silicon-containing modified PVA or the silanol group or salt thereof which Is their hydrolyzate, readily 
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self-condensate, crosslink, and react with the filler and substrate, to form a water-insoluble film which is 
superior in barrier properties for organic solvents. This film firmly fixes the developed image and protects it 
from water and organic solvents. 

The invention is now described in detail with reference to the following-examples, in which "parts" and 
5 are "parts by weight" and "wt%" unless otherwise specified. 

Example 1 

In a reactor equipped with a stirrer, thermometer, and reflux condenser were placed 2800 parts of vinyl 
acetate, 500 parts of methanol, and 16.8 parts of vinyltrimethoxysilane. The atmosphere in the reaction 
10 system was replaced with nitrogen while stirring. The temperature was raised to SCC. To this system was 
added 200 parts of methanol solution containing 1.96 parts of 2,2'-a2obisisobutyronitrile. Polymerization 
was continued for 3.5 hours. When polymerization was terminated, the solid content in the system was 
40%. Vinyl acetate remaining unreacted was expelled by introducing methanol vapor. Thus, 35% methanol 
solution of copolymer was obtained. For saponification reaction, a methanol solution containing sodium 
;5 hydroxide in an amount of 3 mol% for the vinyl acetate unit was added with stirring to the methanol 
solution of copolymer at 40*'C. The resulting whi(;e gel was crushed and washed with methanol to 
completely remove unreacted vinyltrimethoxysilane. After drying, silicon-containing modified PVA was 
obtained. The degree of polymerization was 1700. According to NMR spectroscopy, IR spectroscopy, and 
atomic-absorption spectroscopy, the copolymer was found to contain 0.5 mol% of vinyltrimethoxysilane 
20 unit and the degree of saponification of vinyl acetate unit was found to be 99.9 mol%. 

A coating solution containing 4.5% of PVA was prepared by heating 4.5 parts of the modified PVA, 95.5 
parts of water, and 0.045 part of sodium hydroxide. This coating solution was applied to wood-free paper 
(basis weight 64 g/m^) at SO'C using a laboratory size press (made by Kumagai Riki Kogyo K-K.) at a nip 
pressure of 18 kg/cm (17.6 kN/m) and at a rate of 60 m/min. The quantity of sizepress coating was 1.0 g/m^ 
25 (both sides) in terms, of solids of modified PVA. 

In Comparative Example, 1, coated paper was prepared as in Exarhple 1 using PVA having a degree of ^ 
polymerization of 1700 and a degree of saponification of 98.5% (except that sodium hydroxide was not 
used). 

In Conriparatlve Example 2,. coated paper was prepared as in Example 1 using modified PVA containing J 
30 2.1 mol% of lactone ring in the molecule and having a degree of saponification of 98.5% for vinyl acetate 
units (except that sodium hydroxide was not used). 

In Comparative Example 3, coated paper was prepared as in Example 1 using modified PVA obtained 
by saponification of a copolymer of itaconic acid and vinyl acetate, said modified PVA containing 1 .0 mol% 
of carboxyl groups and having a degree of saponification of 88.0% for vinyl acetate units {except that ^ 
as sodium hydroxide was not used). ^ 
The resulting, coated paper was measured for properties after conditioning in a constant-temperature ^ 
room for 72 hours at* 20*C and 60% RH, The results are showm in Table 1. ^ ^ 



40 



45 



50 



55 



60 



65 



9 



0 076 490 



TABLE 1 

Viscosity'^ 

of coating Coating Surface*^ Air*^ 

solution quantity strength permeability 

s (Pa-sec.lO"^) (g/m^) (cm/sec) (sec) Printability'* 

Example 1 17 1.0 220 1500 Good 

Comparative 17 ' 1.0 148 25 Fair 

10 Example 1 

Comparative 17 1.0 160 30 Fair 

Example 2 

75 Comparative 17 1.0 155 700 Fair 

Example 3 

Table 1 indicates that the coating agent of this invention imparts improved surface strength, ai 
permeability, and printabitity to the coated paper. 

20 . . 

Note: 

Measured with a Brookfied viscometer at 60 rpm and SO^C. 

Measured with an IGT printabiltty testing machine and IGT pick oil M ink® (made by Oatnippon Ink & 
Chemicals, Inc.) at a printing pressure of 35 kg/cm (34.3 kN/m), spring drive B. The greater the values 
25 the higher the surface strength. 

*^ Measured with, an Oken*type air permeability tester. The greater the values, the higher the barrie- 
properties. 

*^ Snap dry ink (made by Oainippon Ink & Chemicals, Inc.) was applied in a thickness of 5 ^m using ar 
Rl printability testing machine; The results were ranked in three grades of good, fair, and poo 
30 according to the overall evaluation as to ink receptivity and: printing gloss and others. 

Example 2 , - - 

In the same reactor as in Example 1 were placed 2800 parts of vinyl acetate, 44 parts of 
vinyltriac6toxysi!ane, and 3.92 parts of 2,2'-azobisisobutyronitrile. The atmosphere in the reaction system 

35 was replaced with nitrogen while stirring. The temperature was raised to 60°C. Polymerization was 
continued for 3.5 hours. When polymerization was terminated, the solid content in the system was 49%. 
Unreacted vinyl acetate was expelled by introducing nrtethanol vapor. Thus, 35% methanol solution of 
copolymer was obtained. For saponification reaction, a methanol solution containing sodium hydroxide in 
an amount of 5 moi% for the vinyl acetate unit was added with stirring to the methanol solution of 

40 copolymer at 40^. The resulting white gel was crushed and washed with methanol completely to remove 
unreacted vinyltriacetoxysilane. After drying, silicon-containing modified PVA was obtained. The degree of 
polymerization was 1500. According to atomic-absorption spectroscopy and chemical analysis, the 
copolymer was found to contain 1.1 mol% of yinylsilane unit and the degree of sapcmification of vinyl 
acetate units was found to be 99.9 mol%. 

45 A coating solution containing 4.5%* of PVA was prepared by heating 4,5 parts of th€^/npdified PVA, 95.5 
parts of water, and 0.225 part of sodium hydroxide. Using this coating solution, coated paper was prepared 
as in Example T. The properties of the resulting coated paper are shown in Table 2. 

Example 3 

so In a reactor equipped with a stirrer, thermometer, dropping funnel, and reflux condenser were placed 
2800 parts of vinyl acetate, 11 parts of triacetoxysilane, and 3.92 parts of 2,2'-azobisisobutyronitrile. The 
atmosphere in the reaction system was replaced with nitrogen while stirring. The temperature was raised 
to eO'C. Polymerization was continued for 3 hours while adding dropwise 33 parts pf vinyltriacetoxysilane 
so that the concentration ratio of vinyltriacetoxysilane to vinyl acetate is kept constant in the system. When 

55 polymerization was terminated, the solid content in the system was 49%. Unreacted vinyl acetate was 
expelled by introducing, methanol vapor. Thus, 35% methanol solution of copolymer was obtained. This 
copolymer was saponified as in Example 2. Thus, silicon-containing modified PVA was obtained which has 
a degree of polymerization of 1550 and a degree of saponification of 99.9 mol% for vinyl acetate unit and 
contains 1.0 mol% of vinylsilane unit. Using a coating solution of this modified PVA, coated paper was 

GO prepared as in Example 2. The properties of the resulting coated paper are shown in Table 2. 
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TABLE 2 



10 



15 



20 



Viscosity 
of coating 

solution 
(Pa-sec.lO-^) 



Coating 
quantity 
(g/m^) 



Surface 
strength 
(cm/sec) 



Air 

permeability 
(sec) 



Printability 



Example 2 
Example 3 



17 



15 



1.0 



1.0 



230 



265 



3500 



6500 



Good 
Good 



it is to be noted from Table 2 that the product in Example 3 in which vinyltriacetoxysilane was added 
continuously so that the concentration ratio of monomer is kept constant in the jaolymerization system is 
superior in performance to the product in Example 2 in which vinyltriacetoxysilane was added all at once at 
the beginning of polymerization. 

Examples 4 to 11 

Sizepress coating was carried out as in Example 1 except that the modified PVA was replaced by 
various kinds of silicon-containing modified PVA. The results are shown in Table 3. 

Polymerization was carried out by adding continuously silicon-containing olefinic unsaturated 
monomer so that the concentration ratio of monomers (vinyl acetate to silicon-containing olefinic 
unsaturated monomer) is kept constant in the polymerization system. 
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Example 12 

Three parts of modified PVA prepared in Example 1 and 0.03 part of sodium hydroxide were dissolved 
in 97 parts of water, whereby a coating solution containing 3.0% of PVA was prepared. Using a Dixon® 
coater, this coating solution was applied (0.4 g/m^) to white paper board (basis weight of 300 g/m^) at a rate 
of 10 m/min. The coated paper was finished by calender rolls (two-stage roll of chilled steel/chilled steel) at 
a surface temperature of B(fC. a linear pressure of 100 kg/cm (98.1 kN/m), and a rate of 10 m/min. 

In Comparative Examples 4 and 5, coated paper was prepared as in Example 12 using the PVA as used 
in Comparative Examples 1 and 2, respectively (except that sodium hydroxide was not used). 

The resulting coated paper was measured for the physical properties after conditioning for 72 hours in 
a constant temperature room at 20X and 60% RH. The results are shown in Table 4. 

It is to be noted from Table 4 that the coated paper prepared from the coating agent of this invention is 
outstanding in surface strength, abrasion strength, Cobb water absorption, and printability. 

The viscosity of the coating solutions in Example 12 and Cornparative Examples 4 and 5 was 
10.5 • 10"^, 11.0 • 10"^ and 10.2 • 10"^ Pa.sec, respectively, (measured by a Brookfield viscometer, at 30°C, 
60 rpm) 



TABLE 4 



20 



2S 



30 



35 



Example 12 

Comparative 
Example 4 

Comparative 
Example 5 



Surface'® 
strength 
(cm/sec) 



170 
100 

110 



Abrasion*® 
strength 
(mg) 



Cobb water'^ 
absorption 
(g/m^) 



4.3 
20.5 

13.2 



15.1 
28.9 

28.0 



Printability*' 



Good 
Fair 

Fair 



Note: 

•5. 



Measured in the same manner as described in Note *' in Example 1. 

Measured in accordance with TAPPI standard method T476. The lower the value, the higher the 
abrasion strength. ^ ^ -ri_ 

Measured in accordance with JIS P8140. Paper is kept in contact with water for 60 seconds. The 
smaller the value, the higher the water resistance. 
Measured in the same manner as described in Note '* in Example 1. 



Examples 13 to 18 ^ . ^ . . ^ u *u 

40 Example 12 was repeated except that the modified PV>^ used in Example 12 was replaced by the 
silicon-containing PVA as shown in Table 5. The results are shown in Table 5. 
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Example 19 

In a reactor equipped with a stirrer, thermometer, dropping funnel, and reflux condenser were placed 
1050 parts of vinyl acetate, 2000 parts of methanol, and 0.63 part of a-acrylamide-propyltrimethoxysilane. 
The atmosphere in th reaction system was replaced with nitrogen while stirring. The temperature was 

5 raised to 60*?C. To this system was added 450 parts of methanol solution containing 21 parts of 
2,2'-a2obisisobutyronitrile. Polymerization was continued for 3 hours while adding 27 parts of methanol 
solution containinjg 6,7 parts of 3-acrylamide-propyltrimethoxysilane in such a manner that the 
concentration ratio (3-acrylamide-propyltrimethoxysilane to vinyl acetate) was kept constant in the 
polymerization system. When polymerization was terminated, the solid content in the system was 21%. 

to Unreacted vinyl acetate monomer was expelled by introducing methanol vapor. Thus, 35% methanol 
solution of copolymer was obtained. For saponification reaction, a methanol solution containing sodium 
hydroxide in an amount of 2.0 mol% for the vinyl acetate unit was added with stirring to th methanol 
solution of copolymer at 40*'C. The resulting white gel was crushed and washed with methanol completely 
to remove unreacted 3-acrYlamide-propyltrimethoxysilane monomer. After drying, modified PVA was 

;5 obtained. The degree of polymerization was 550. The copolymer was found to contain 0.3 mol% of 
3-acrylamide-propyltrimethoxysilane unit, 99.4 mol% of vinyl alcohol unit, and 0.3 mol% of vinyl acetate 
unit. 

A coating agent was prepared as follows: 100 parts of kaolin clay was dispersed uniformly with 
agitation into 47.5 parts of aqueous solution containing 0.5 part of sodium hexametaphosphate. The 
20 resulting dispersion was added to 30 parts of 20% aqueous solution of the above-mentioned 
silicon-containing modified polyvinyl alcohol. Thus, a coating agent containing 60% solids and having a 
viscosity of 3100 mPa.s at 30X was obtained. 

This coating agent was applied to wood-free paper (basis weight 64 g/m^) using a laborator/ flexible 
blade coater in such a manner that the coating quantity was 15 g/m^ for solids {0.85 g/m^ for 
25 silicon-containing modified PVA). After drying at lOS'C for 2 minutes, the coated paper was finished by 
calendering at a surface temperature of SO^'C and under a linear pressure of 100 kg/cm (98.1 kN/m). The 
coated paper was evaluated for properties after conditioning for 72 hours in a constant temperatur room 
at 20°C and 65% RH. The results are shown in Table 6. 

In Comparative Example 6, coated paper was prepared as in Example 19, except that the modified PVA 
30 was replaced by PVA having a degree of saponification of 98.5% and a degree of polymerization of 550. The 
results are also shown in Table 6. 



35 


Viscosity'® 
of coating 
solution 

(Pa • sec.10-^) 


Coating 
quantity 
(solids) 

(g/m^) 


TABLE 6 

Surface'"'^ 
strength 

(cm/sec) 


Whiteness*^' 

(%) 


Gloss*'2 
(%) 


Printability*^^ 


Example 19 

40 

Comparative 


3100 


15.0 


200 


82 


56 


Good 


3200 


15.1 


135 


80 


47 


Fair 



Example 6 
Note: 

45 Measured with a Brookfield viscometer at 60 rpm and SO^'C. 

Measured with an IGT printability tester using IGT pick oil M ink® (made by Dainippon Ink & 
Chemicals, Inc.) at a printing pressure of 35 kg/cm (34.3 kN/m) with spring drive A. The greater the 
value, the higher the surface strength. 

Measured with a Hunter® reflectometer. The greater the value, the higher the whiteness. 
so Measured with a Hunter® reflectometer. The greater the value, the higher the gloss. 

Evaluated as described in Note *^ in Example 1. 

Examples 20 to 23 

Example 19 was repeated except that the modified PVA used in Example 19 was replaced by the 
55 silicon-containing PVA as shown in Table 7. The results are shown in Table 7. 
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Example 24 

Copolymerization was carried out while adding vinylmethoxydioctyloxysilane continuously so that the 
concentration ratio of vinylmethoxydioctyloxysilane to vinyl acetate was kept constant throughout the 
period of polymerization. The resulting copolymer was saponified to obtain silicon-containing modified 
PVA containing 0.6 mol% of vinylsilane unit and a degree of polymerization of 1750 and a degree of 
saponification of 98.5% for vinyl acetate unit. 

The following coating compound (aqueous dispersion) was prepared. 

10% aqueous solution of the modified PVA 90 parts 

Oibutyltindilaurate (Catalyst to hydrolyze the alkoxyl 

group connecting to silicon atom) 0.18 parts 



50% aqueous dispersion containing 30% zinc oxide 80 parts 

fs and 70% clay 

Water 60 parts 

The aqueous dispersion of the above composition was applied to the surface of a substrate 
20 (wet-strength paper, 90 g/m^), followed by drying at ISO^'C for 1 minute, to form an Image receiving layer 
(about 20 g/m^). 

The reverse side of the substrate was coated with a dispersion of the following composition, followed 
by drying at ISO^C for 5 minutes, to form a backcoat layer (about 10 g/m^). The coated paper was subjected 
to supercalendering. Thus, a direct-writing type offset printing plate was prepared. 

50% emulsion of styrene-butadiene copolymer (DL636(g), 

Dow Chemical) 10 parts 

10% aqueous solution of PVA (made by Kuraray Co., Ltd.) 45 parts 

50% aqueous dispersion of clay 80 parts 

80% aqueous dispersion of melamine-formalin resin 2.5 parts 

Ammonium chloride 0.1 part 

Water 70 parts 

After typing and desensitizing with an etching solution, this plate was used for offset printing. More 
40 than 2000 sheets could be printed without scumming. 

Comparative Example 7 

A direct writing type offset printing plate was prepared and printing test with it was carried out as in 
Example 24, except that dibutyltin dilaurate was not used and the silicon-containing modified PVA was 
45 replaced by PVA (PVA 1 1 7®, a product of Kuraray Co., Ltd.) having a degree of saponification of 98.5% and 
a viscosity of 30-10"' Pa.s for 4% aqueous solution at 20*C. 
Scumming occurred in the tenth sheet. 

Example 25 

50 Copolymerization was carried out while adding vinylmethyldimethoxysilane continuously so that the 
concentration ratio of vinylmethyldimethoxysilane to vinyl acetate was kept constant throughout the 
period of polymerization. The resulting copolymer was saponified to obtain silicon-containing modified 
PVA containing 0.25 mol% of vinylsilane unit and a degree of polymerization of 650 and a degree of 
saponification of 87% for vinyl acetate unit. 

55 In a reactor equipped with a stirrer, thermometer, dropping funnel, and reflux condenser were placed 
450 parts of 10 aqueous solution of the above-mentioned modified PVA, 10 parts of ethyl acrylate, and 50 
parts of vinyl acetate. After uniform emulsification, 41 parts of 6% ammonium persulfate and 60 parts of 
10% sodium bisulfite were added. The temperature was raised to 60*C, and emulsion polymerization was 
carried out for 3 hours. During polymerization, a mixture of 90 parts of ethyl acrylate and 450 parts of vinyl 

60 acetate and 80 parts of 2% aqueous solution of ammonium persulfate were added dropwise. Then, the 
temperature of the system was raised to 70X for ageing for 30 minutes. After cooling to room temperature, 
the reaction product was adjusted to pH 5.0 with 10% aqueous solution of amnionia. 
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The following coating agent was prepared. 

Emulsion prepared as above 60 parts 

^ Clay 60 parts 

10% aqueous solution of silicon-containing modified PVA 
which contains 0.5 mol% of yinylsilane unit and has 
a degree of porymerization of 650 and a degree of 
io saponification of 98.5 moI% for vinyl acetate. 

(prepared as in Example 25 by saponifying a copolymer 

of vinyltriacetoxysilane and vinyl acetate) 70 parts 



IS 



2o 



2S 



30 



35 



The coating agent prepared as above was applied to a paper substrate (120 g/m^ surface-sized wit^ 
PVA) in an amount of 3 g/m^ as solids, to form an intermediate layer. The coating was dried at 140^ for 3( 
seconds. 

The intermediate layer was further coated with a coating agent of the following composition, followec 
by drying at 150*0 for 1 minute, to form an image receiving layer (7 g/m^). 

Calcium carbonate 35 parts 

Clay 15 parts 

Water 30 parts 

10% aqueous solution of silicon-containing modified PVA 
which contains 0.4 mol% of vinylsilane unit and has 
a degree of polymerization of 1700 and a degree of 
saponification of 95.5 mol% for vinyl acetate. - ' 

(prepared as in Example 25 by saponifying a copolymer 
of vinyltriacetoxysilane and vinyl acetate) 45 parts 

After typing and desensitizing with an etching solution, this plate was, used for offset printing. Mon 
than 1000 sheets could be printed without scumming.. 



Comparative Example 8 . 

An offset printing plate was prepared and printing test with it was carried out as in ExampI 25, excep 
40 that the intermediate layer and image receiving layer were formed by applying the following compounds 
Scumming occurred in the 600th sheet. 

Compound for the intermediate layer: 

Emulsion prepared in Example 25, except that the modified 
45 PVA was replaced by partially saponified PVA (PVA-217(g), 

made by Kuraray Co., Ltd.), degree of polymerization: 1700, 
degree of saponification: 88 mol% - - r 



so 



ss 



60 



Amino resin (SR-€13(g), made by Sumitomo Chemical Co., Ltd.) 
Clay ^ . .. 

10% aqueous solution of PVA (PVA-105®, made by Kuraray Co., 
Ltd.), degree of polymerization: 500, degree of 
saponification: 99.8 mol% 

Compound for the image receiving layer. 
Calcium carbonate 

Clay 

PVA {PVA-117, made by Kuraray Co., Ltd.), degree of 
polymerization: 1700, degree of saponification: 98.5 



60 parts 
3 parts 
60 parts 

70 parts 

35 parts 
15 parts 

45 parts 
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Example 26 

A conductive coating agent of the following composition was applied to the reverse side of a paper 
substrate {wet-strength paper: 100 g/m*) in a coating quantity of 4 g/m^ 

PVA (PVA-117(R), made by Kuraray Co., Ltd.), degree of 

polymerization: 1700, degree of saponification: 98.5 30 parts 

Vinyl acetate resin (Cevian A-522(g), made by 

Daisel Ltd.) 50 parts 

Quaternary ammonium conductive agent {ECR-34<D, made by 

Oow Chemical) 20 parts 

A coating agent of the following composition was applied to the surface of the substrate, followed by 
IS drying at 130X for 3 minutes, to form an intermediate layer of about 10 g/m*. 

Acrylic ester emulsion, 46% solids (Primal HA16®, made by 

Nippon Acryl Kagaku K.K.) 40 parts 



10 
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so 



Clay 40 parts 



10% aqueous solution of silicon-containing modified PVA 
which contains 0.5 mol% of vinylsilane unit and has 
a degree of polymerization of 650 and a degree of 
2s saponification of 98.5 mol% for vinyl acetate* 

(prepared as in Example 25 by saponifying a copolymer 

of vinyltriacetoxysilane and vinyl acetate) 60 parts 

A coating agent of the following composition was applied onto the above-mentioned intermediate 
30 layer to form a photoconductive layer with a coating quantity of 25 g/m^ as solids. 

Photoconductive zinc oxide (Sazex-2000®, made by Sakai 

Kagaku K.K.) 100 parts . 

35 Silicone resin {KR-211<g), made by Shin-etsu Chemical Co,, Ltd.) 30 parts 

Rose bengal 0.1 part 

Toluene 150 parts 



The coated product was conditioned for 24 hours in a dark place at 2S*Q and 50% RH.and then passed 
through an electronic platemaking machine, Aitech® Model 175, followed by desensitizing with an etching 
solution (made by Aitech Co., Ltd.). The resulting plate was used for offset printing. After printing of 5000 
sheets, the plate was still in good condition, without any sign of wrinkle and peeling. 

Comparative Example 9 

An offset printing plate was prepared and printing test with it was carried out as in Example 26, except 
that the silicon-containing modified PVA for the intermediate layer was replaced by 1 5 parts of acrylic ester 
emulsion (46% solids) and 46 parts of water. Scumming occurred in the 700th sheet. 



Examples 27 to 32 

An offset printing plate was prepared and printing test with it was carried out as in Example 24, except 
that the silicon-containing modified PVA for the image-receiving layer was replaced by the following 
different kinds of silicon-containing modified PVA. In ail the cases, good printing exceeding 1000 sheets 
55 was accomplished without scumming. 

Silicon-containing modified PVA used in Example 27. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate and 
vinyltrimethoxysilane and contains 0.5 mol% of vinylsilane unit and has a degre of polymerization of 1 650 
60 and a degree of saponification of 99.1 mol% for vinyl acetat unit, prepared as in Example 25. 

Silicon-containing modified PVA used in Example 28. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate and 
S-acrylamide-propyltriethoxysilane and contains 0.4 mol% of 3-acrYlamide-propylsilane unit and has a 
65 degree of polymerization of 1650 and a degree of saponification of 99.6 mol% for vinyl acetate unit. 
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Silicon-containing nnodified PVA us d in Example 29. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate anc 
vinyitns-|p-methoxyethoxy)silane and contains 1 mol% of vinylsilane unit and has a degree o 
polymerization of 2000 and a degree of saponification of 99.5 mol% for vinyl acetate unit. 

5 

Silicon-containing modified PVA used in Example 30. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate anc 
vinyldimethylmethoxysilane and contains 2 mol% of vinylsilane unit and has a degree of polymerization o 
1750 and a degree of saponification of 99.2 mol% for vinyl acetate unit. 

10 

Silicon-containing modified PVA used in Example 31. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate anc 
2-acrylamide-2-methylpropyltrimethoxysilane and contains 0.25 mol% of 2-acrylamide-2-methylpropyl 
silane unit and has a degree of polymerization of 1700 and a degree of saponification of 98.5 mol% for viny 
;5 acetate unit. 

Silicon-containing modified PVA used in Example 32. 

Silicon-containing modified PVA which is prepared by saponifying copolymer of vinyl acetate anc 
vinyltriethoxysilane and contains ,0.5 mol% of vinylsilane unit and has a degree of polymerization of 170C 
20 and a degree of saponification of 99.5% for vinyl acetate unit. 

Example 33 

Silicon-containing modified PVA was prepared by saponifying a copolymer of vinyltriacetoxysilane 
(0.4 mol%) and vinyl acetate (99.6%) as in Example 25, which contains 0.4 mol% of vinylsilane unit and has 
zs a degree of polymerization of 1650 and a degree of saponification of 99.4 mol% for vinyl acetate unit. 

This modified PVA was dissolved in water containing sodium hydroxide in an amount of 2% based or 
the modified PVA. Thus, 10% aqueous solution of modified PVA was prepared. 

A coating agent was prepared from 90 parts of the 10% aqueous solution of modified PVA, 80 parts ot 
50% aqueous dispersion composed of zinc oxide and clay (3:7), and 60 parts of water. This coating agent 
30 was applied to the surface of a paper substrate (wet-strength paper, 90 g/m^), followed by drying at 130°C 
for 1 minute, to form an irnage receiving layer of about 20 g/m^. 

To the reverse side of the substrate was applied a conductive coating compound of the following 
composition to form a back coat layer of 4 g/m* (as dry solid). Thus, a direct writing type offset printing 
plate was prepared.. • - - 

35 

10% aqueous solution of the above-mentioned modified PVA 45 parts 

Clay (50% aqueous dispersion) 80 parts 

40 Water 70 parts 

The plate was processed with Ricoh P500® (ppc duplicating machine, made by Ricoh Co., Ltd.) and 
desensitized with an etching solution. The plate permitted clear printing of more than 2000 sheets without 
scumming. „ . 

45 In Comparative Example 10, an offset printing plate was prepared as in Example 33 except that tfie 

silicon-containing PVA was replaced by PVA (PVA-EC®, made by Kuraray Co., Ltd.) having a degree of 
saponification of 99.9 mol% and a viscosity of 27 • 10'^ Pa.sec (4% aq. solution at 20''C). In the printing test 
with this plate, scumming occurred in the 20th sheet 

50 Claims 

1. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent, 
characterized in that said modified polyvinyl alcohol containing silicon in the molecule is a water soluble 
product obtained by alcoholysis of a copolymer of a vinyl ester, an olefinic unsaturated monomer 

55 containing silicon in the molecule and, optionally, a small quantity of other copolymerizable unsaturated 
monomers. 

2. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 1, wherein the olefinic unsaturated monomer containing silicon in the molecule is 
represented by the formula (I). 

60 



CHj^CH— (CH2)„— Si— (R2)3_„ (I) 
65 where n is 0 to 4. m is 0 to 2, is a non-hydrolyzable group, and R* is a hydrolyzable group. 

20 
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3. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 2, wherein in th formula (I) is a low r alkyl group, aryl group, or lower alkyl group 
having an aryl group, and in the formula (I) is an alkoxy group or acyloxy group which may have a 
substituent group containing oxygen or nitrog n. 

4. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 2, wherein in the formula (I) is a lower alkyl group of 1 to 5 carbon atoms, an aryl 
group of 6 to 18 carbon atoms, or a lower alkyl group of 1 to 5 carbon atoms having an aryl group of 6 to 18 
carbon atoms; and In the formula (I) is an alkoxy group or acyloxy group of 1 to 40 carbon atoms which 
may have a substituent group containing oxygen or nitrogen. 

5. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 2. wherein m and n in the formula (I) are 0 and 0 to 4, respectively, and R^ in the formula 
(I) is an alkoxy group having 1 to 40 carbon atoms. 

6. The use of a modified polyvinyl alcohol containing stlicon in the molecule as a paper coating agent 
as set forth in claim 2, wherein both m and n in the formula (I) are 0, and R* in the formula (1) is an alkoxy 

15 group having 1 to 18 carbon atoms. 

7. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 2, wherein m and n in the formula (I) are 0 and 0 to 4, respectively, and R^ in the formula 
(1) is an acyloxy group having 2 to 18 carbon atoms. 

8. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 1, wherein the olefinic unsaturated monomer containing silicon in the molecule is 
represented by the formula (11). 

R* R'm 

I I 

CHj=CR'— CN— R»— Si— {R*),-„ (11) 

o ^ 

wherein m is 0 to 2, R' is a non-hydroiyzable group, R^ is a hydrolyzable group, R^ is a hydrog n atom or 
methyl group, R* is a hydrogen atom or lower alkyl group of 1 to 5 carbon atoms, and R* is an alkylene 
30 group of 1 to 5 carbon atoms or an organic divalent residue in which the chain. carbon atoms are connected 
through an oxygen atom or nitrogen atom. 

9. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 8, wherein R^ in the formula (II) is a lower alkyl group, aryl group, or lower alkyl group 
having an aryl group, and R^ in the formula (II) is an alkoxy group or acyloxy group which may have a 

3S substituent group containing oxygen or nitrogen, 

10. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 8, wherein R^ in the formula (II) is a lower alkyl group of 1 to 5 carbon atoms, an aryl 
group of 6 to 18 carbon atoms, or a lower alkyl group of 1 to 5 carbon atoms having an aryl group of 6 to 18 
carbon atoms; and R' in the formula (II) is an alkoxy group or acyloxy group of 1 to 40 carbon atoms which 

40 may have a substituent group containing oxygen or nitrogen. 

11. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 8, wherein m is 0, R' Is an alkyl group of 1 to 5 carbon atorns, R' is an alkoxyl group of 1 
to 40 carbon atoms, R^ is a hydrogen atom or methyl group, R* is a hydrogen atom or methyl group, and R^ 
is an alkylene group of 1 to 5 carbon atoms with or without branching. 

45 12. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 1, wherein the modified polyvinyl alcohol contains the silicon-containing monomer in 
an amount of 0.01 to 10 mol%. 

13. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth In claim 1, wherein the modified polyvinyl alcohol contains the silicon-containing monomer in 

so an amount of 0.1 to 3 mol%. 

14. The use of a modified polyvinyl alcohol containing silicon in the molecule as a paper coating agent 
as set forth in claim 1, wherein the modified polyvinyl alcohol has a degree of polymerization of 100 to 3000 
and a degree of saponification of 70 to 100 mol%. 

15. The use of a modified polyvinyl alcohol containing silicon in the molecule according to claims 1 to 
55 14 for the preparation of offset printing plates, converting paper or thermosensitive paper. 

16. A paper coating agent comprising a water soluble product obtained by alcoholysis of a copolymer 
of a vinyl ester, an olefinic unsaturated monomer containing silicon in the molecule and, optionally, a small 
quantity of other copolymerizable unsaturated monomers, characterized in that the olefinic unsaturated 
monomer containing silicon in the mol cule is represented by the formula (1) according to claim 2 wherein 

so n is 0 to 4, m is 0 and R^ is an acyloxy group having 2 to 18 carbon atoms. 

17. A paper coating agent comprising a water soluble product obtained by alcoholysis of a copolymer 
of a vinyl ester, an olefinic unsaturated monomer containing silicon in the molecule and, optionally, a small 
quantity of other copolymerizable unsaturated monomers, characterized in that the olefinic unsaturated 
monomer containing silicon in the molecule is represented by the formula (II) according to claim 8 wherein 

55 m, R\ R^ R^ R* and R^ are defined as in claim 8. 
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Patentanspruche 



1. Verwendung ernes Silicium Im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel, dadurch gekennzeichnet daS der Silicium im Molekul enthaltende modifizier 

5 Polyvinylalkohol ein wasserlosliches Produkt ist das durch Alkohoiyse eines Copolymerisats aus einer 
Vinylester, einem Silicium im Molekul enthaltenden olefinisch ungesattigten Monomeren und gegebenet 
falls einer kleinen Menge anderer copolymerisierbarer ungesattigter Monomerer erhalten word n is 

2. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel nach Anspruch 1, wobei das Silicium Im Molekul enthaltende olefinisch ungesattig* 

10 Monomere durch die nachstehende Formel (I) wiedergegeben wird. 



/5 
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CH2-CH-<CHa)„-Si-(R2)3-„ (I) 



in der n 0 bis 4, m 0 bis 2, eine nicht hydrolysierbare Gruppe und eine hydrolysierbare Gruppe is 

3. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel nach Anspruch 2, wobei in der Formel (I) ein Niederaikylrest, Arylrest Oder ein eine 
Arylrest enthaltender Niederalkylrest ist und R^ in der Formel (I) ein Alkoxyrest oder Acyioxyrest is 

20 welcher eine Sauerstoff oder Stickstoff enthaltende Substituentengruppe aufweisen kann. 

4. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel gemaG Anspruch 2, wobei R' der Formel (I) ein Niederalkylrest mit 1 bis 
Kohlenstoffatomen, ein Arylrest mit 6 bis 18 Kohlenstoffatomen oder ein einen Arylrest mit 6 bis 1 
Kohlenstoffatomen aufweisender Niederalkylrest mit 1 bis 5 Kohlenstoffatomen ist und R* der Formel ( 

25 ein Alkoxyrest oder Acyioxyrest mit 1 bis 40 Kohlenstoffatomen ist welcher eine Sauerstoff oder Sticksto 
enthaltende Substituentengruppe aufweisen kann. ; 

5. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel gemaS Anspruch 2, wobei m und n in der Formel |l) 0 bzw. 0 bis 4 sind und R^ in dc 
Formel (!) ein Alkoxyrest mit 1 bis 40 Kohlenstoffatomen ist. 

30 6, Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel gemaS Anspruch 2, wobei sowohl m als auch n in der Formel (I) 0 sind und R* in de 
Formel (I) einen Alkoxyrest mit r bis 18 Kohlenstoffatomen bedeutet 

7. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papie 
beschichtungsmittel gemaS Anspruch 2, wobei m und n in der Formel (I) 0 bzw. 0 bis 4 sind und R^ in dt 

35 Formel (I) einen Acyioxyrest mit 2 bis 18 Kohlenstoffatomen bedeutet 

8. Verwendung, eines Silicium im Molekul enthalten modifizierten Polyvinylalkohols als Papie: 
beschichtungsmittel gemaS Anspruch 1, wobei das Silicium im Molekul enthaltende olefinisch ungs 
sattigte Monomere die nachstehende Formel (II) aufweist. 



CH^^CR'— CN— R«— Si— (R^)3-„ (||) 



in der m 0 bis 2, R^ eine nicht hydrolysierbare Gruppe, R^ eine hydrolysierbare Gruppe, R^ ei 
Wasserstoffatom oder eine Methylgruppe, R* ein Wasserstoffatom oder ein Niederalkylrest mit 1 bis 
Kohlenstoffatomen und R* ein Alkylenrest mit 1 bis 5 Kohlenstoffatomen oder ein zweiwertiger organische 
Rest ist^ in welchem die Atome der Kohlenstoffkette durch ein Sauerstoffatom oder Stickstoffator 

50 verbunden sind. ^ 

9. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papiet 
beschichtungsmittel gemaS Anspruch 8, wobei R^ in der Formel (11) ein Niederalkylrest Arylrest Oder ei 
einen Arylrest enthaltender Niederalkylrest und R* in der Formel (II) ein Alkoxyrest oder Acyioxyrest is: 
welcher eine Sauerstoff oder Stickstoff enthaltende Substituentengruppe enthalten kann. 

55 10, Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinylalkohols als Papier 

beschichtungsmittel gemalS Anspruch 8, wobei R' in der Formel (II) ein Niederalkylrest mit 1 bis 
Kohlenstoffatomen, ein Arylrest mit 6 bis 18 Kohlenstoffatomen oder ein einen Arylrest mit 6 bis ^ 
Kohlenstoffatomen enthaltender Niederalkylrest mit 1 bis 5 Kohlenstoffatomen und R^ in der Formel (11) ei 
Alkoxyrest oder Acyioxyrest mit 1 bis 40 Kohlenstoffatomen ist welcher eine Sauerstoff oder Sticksto! 

60 enthaltende Substituentengruppe aufweisen kann. 

11. Verwendung eines Silicium im Molekul enthaltenden modifiziert n Polyvinylalkohols als Papier 
beschichtungsmittel gemalS Anspruch 8, wob i m 0, R^ ein Alkylrest mit 1 bis 5 Kohlenstoffatomen, R^ ei^ 
Alkoxyrest mit 1 bis 40 Kohlenstoffatomen, R' ein Wasserstoffatom oder ein Methylgruppe, R* eif 
Wasserstoffatom oder eine Methylgruppe und R* ein Alkylenrest mit 1 bis 5 Kohlenstoffatomen mit ode 

65 ohne Verzweigung ist. 
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12. Verwendung eines Siliclum im Molekul enthaltenden modifJzierten Polyvinyialkohols als Papier- 
beschichtungsmittet gemaS Anspruch ^, wobei der modlfizierte Polyvinylalkohol das Silicium enthaltende 
Monomere in einer Menge von 0,01 bis 10 Molprozent enthalt. 

13. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinyialkohols als Papier- 
5 beschichtungsmittel gemal3 Anspruch 1, wobei der modiflzierte Polyvinylalkohol das Silicium enthaltende 

Monomere in einer Menge von 0,1 bis 3 Molprozent enthalt 

14. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinyialkohols als Papier- 
beschichtungsmittel gemaS Anspruch 1, wobei der modi'fizterte Polyvinylalkohol einen Polymerisations- 
grad von 100 bis 3000 und einen Verseifungsgrad von 70 bis 100 Molprozent hat. 

to 15. Verwendung eines Silicium im Molekul enthaltenden modifizierten Polyvinyialkohols gemaS 
Anspruche 1 bis 14 fur die Herstellung von Offset-Oruckplatten, Umwandlungspapier oder warmeempfind- 
lichem Papier. 

16. Papierbeschichtungsmittel, umfassend ein wasserldsliches Produkt, das durch Alkoholyse eines 
Copolymerisates aus einem Vinylester, einem Silicium im Molekul enthaltenden olefinisch ungesattigten 

;5 Monomeren und gegebenenfalls einer kleinen Menge anderer copolymerisierbarer ungesattigter Mono- 
merer erhalten worden ist, dadurch gekennzeichnet, daG das Silicium im Molekul enthaltende, olefinisch 
ungesattigte Monomere durch die Forme! (I) gemal^ Anspruch 2 wiedergegeben wird, in der n 0 bis 4 ist, m 
0 ist und einen Acyloxyrest mit 2 bis 18 Kohtenstoffatomen darstellt. 

17. Papierbeschichtungsmittel, umfassend ein wasserldsliches Produkt, das durch Alkoholyse eines 
20 Copolymerisates aus einem Vinylester, einem Silicium im Molekul enthaltenden olefinisch ung sattigten 

Monomeren und gegebenenfalls einer kleinen Menge anderer copolymerisierbarer ungesattigter Mono- 
merer erhalten worden ist, dadurch gekennzeichnet. daS das Silicium im Molekul enthaltende, olefinisch 
ungesattigte Monomere durch die Fdrmel (11) gemaG Anspruch 8 wiedergegeben wird, in der m, R\ R^, R^, 
R* und R* wie in Anspruch 8 deflniert sind. 
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Revendications 



1 . Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule en tant qu'agent 
JO de couchage de papier, caracterisee en ce que cet alcool polyvinylique modifie contenant du silicium dans 

la molecule est un produit soluble dans I'eau, obtenu par alcoolyse d'un copolymere d'un ester vinyllque, 
d'un monomere insature olefinique contenant du silicium dans la molecule et eventuellement d'une petite 
quantite d'autres monom^res insatures copolymerisables. 

2. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tant 
35 qu'agent de couchage du papier, suivant la revendication 1, caracterisee en ce que le monomere insature 

olefinique contenant du silicium dans la molecule, est represente par la formula (I) ci-apres 

40 CH2=CH-(CH2)„— S*-(R*)3-„ (I) 

dans laquellfe n est 0 a 4, m est 0 a 2, R^ est un groupe non hydrolysable et R^ est un groupe hydrolysable. 

3. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tant 
qu'agent de couchage de papier suivant la revendication 2, caracterisee en ce que R- dans la formule (l), est 

45 un groupe alcoyle inferieur, un groupe aryle ou un groupe alcoyle inferieur ayant un groupe aryle et R^ 
dans ta formule (I) est un groupe aicoxy ou un groupe acyloxy qui peut porter un groupe substituant 
contenant de Toxygene ou de Tazote. 

4. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecul , en tant 
qu'agent de couchage de papier suivant la revendication 2, caracterisee en ce que R^ dans la formule (I) est 

50 un groupe alcoyle inferieur de 1 a 5 atomes de carbone, un groupe aryle de 6 a 18 atomes de carbone ou un 
groupe alcoyle inferieur de 1 a 5 atomes de carbone ayant un groupe aryle de 6 a 18 atomes de carbone, et 
que R^ dans la formule (1) est un groupe aicoxy ou un groupe acyloxy de 1 a 40 atomes de carbone qui peut 
porter un groupe substituant contenant de I'oxygene ou de I'azote. 

5. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tant 
55 qu'agent de couchage de papier suivant la revendication 2, caracterisee en ce que m et n dans la formule (I) 

sont 0 et 0 ^ 4 respectivement, et que R^ dans la formule (I) est un groupe aicoxy ayant 1 ^ 40 atomes de 
carbone. 

6. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule en tant qu'agent 
de couchage de papier suivant la revendication 2, caracteris 'e en ce que m et n dans la formule (I) sont tous 

60 d ux 0 et que R^ dans la formule (1) est un groupe aicoxy ayant 1 a 18 atomes de carbone. 

7. Utilisation d'un alcool polyvinylique modifi ' cont nant du silicium dans la molecule, en tant 
qu'agent de couchage de papier suivant la revendication 2, caracterise en ce que m et n dans la formule (I) 
sont 0 et 0 a 4 respectivement et que R^ dans la formule (I) est un groupe acyloxy ayant 2 a 18 atomes de 
carbone. 

65 8. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tant 
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qu'agent de couchage de papier suivant la revendication 1, caracterisee en c que le monomere insatun 
olefinique contenant du silicium dans la molecule est represente par la formute (II) 

5 I I 

CHa=CR^-CN— R»— Si— (R^)3-„ (II) 
II 
O 

ro dans laquelle m est 0 a 2, R' est un groupe non hydrolysable, est un groupe hydrolysable, R^ est ur 
atome d'hydrogene ou un groupe nnethyle, R* est un atonne hydrogene ou un groupe alcoyi inferieur de 
a 5 atomes de carbone et R^ est un groupe alcoylene de 1 ^ 5 atomes de carbone ou un residu divaten 
organique dans lequel les atomes de carbone de la chaTne sont relies par I'intermediaire d.'un atomf 
d'oxygene ou d'azote.. 

fs 9. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans (a molecule, en tan 

qu'agent de couchage de papier suivant |a revendication 8, caracterisee en ce que R' dans la formule (II) es 
un groupe alcoyle inferieur, un groupe aryle ou un groupe alcoyle inferieur ayant un groupe aryle et que R 
dans la formule (II) est un groupe alcoxy ou un groupe acyloxy qui peut avoir un groupe substituan 
contenant de I'oxygene ou de I'azote. 

20 10. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tan 

qu'agent de couchage de papier suivant la revendication 8, caracterisee en ce que R^ dans la formule (II) es 
un groupe alcoyle inferieur de 1 ^ 5 atomes de carbone, un groupe aryle de 6 a 18 atomes de carbone ou ur 
groupe alcoyle inferieur de 1 4 5 atomes de carbone ayant un groupe aryie de 6 a 18 atomes de carbone; e 
que R^ dans la formule (II) est un groupe alcoxy ou un groupe acyloxy de 1 a 40 atomes de carbone, qu 

25 peut porter un groupe substituant contenant de I'oxygene ou de I'azote. 

11. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tan 
qu'agent de couchage de papier suivant la revendication 8, caracterisee en ce que m est 0, R^ est un groups 
alcoyle de 1 ^ 5 atomes de carbone, R^ est un groupe alcoxy de 1 a 40 atomes de carbone, R^ est un atomt 
d'hydrogene ou un groupe methyle, R* est un atome d'hydrogene ou un groupe methyle et R^ est ur 

3o groupe alcoylene de 1 a 5 atomes de carbone, avec ou sans ramification. 

12. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tan 
qu'agent de couchage de papier suivant la revendication T, caracterisee en ce que Talcool polyvinylique 
modifie cohtient le monomere contenant du silicium en une quantite de 0,01 a 10% en moles, 

13. Utilisation d'un alcooK polyvinylique modifie contenant du silicium dans la molecule, en tan 
35 qu'agent de couchage de papier suivant la revendication 1, caracterisee en ce que I'alcool polyvinyliqm 

modifie contient le monomere contenant du silicium en une quantite de 0,1 a 3% en moles. 

14. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, en tan 
qu'agent de couchage de papier suivant la revendication 1, caracterisee en ce que I'alcool polyvinylique 
modifie a un degre de polymerisation de 100 a 3000 et un degre de saponification de 70 a 100% en moles. 

40 15. Utilisation d'un alcool polyvinylique modifie contenant du silicium dans la molecule, suivant lei 

revendications 1 h 14, pour la preparation de plaques d'impression offset, de papier de conversion ou d( 
papier thermosensible. 

16. Agent de couchage de papier comprenant un produit soluble dans I'eau obtenu par alcopiyse d'ur 
copolymere d'un ester vinylique, d'un monomere insature olefinique contenant du silicium dans Ic 

^5 molecule et eventuellemeht d'une petite quantite d'autres monomeres insatures copolymerisables 
caracterise en ce que le monomere insature olefinique contenant du silicium dans la molecule es 
represente par la formule (I) suivant la revendication 2, dans laquelle n est 0 a 4, m est 0 et R^ est un groups 
acyloxy ayant 2 a 18 atomes de carbone. 

17. Agent de couchage de papier comprenant un produit soluble dans I'eau obtenu par atcooylse d'ur 
so copolymere d'un ester vinylique, d'un monomere insature olefinique contenant du silicium dans k 

molecule et eventuetlerpent d'une petite quantite d'autres monomeres insatures copolymerisables 
caracterise en ce que le monomere insature olefinique contenant du silicium dans la molecule es 
represente par la formule (II) suivant la revendication 8, dans laquelle m, R\ R^ R^, R^ et R^ sont tels qu( 
definis dans la revendication 8. 

55 . 
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